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Description 

" b T^V<Z^^T^M™. prepare prealablement. eat dissous dans .e monomere 

5 ^tSr^ 

'T-IZStSta'Z^ 0059231 on polype partiellement ,e butadfcne an.onlque.snt 
.n n *«neele nStSSw vinylaromatique avec un compose du lithium comma catalyseur. Salon ca precede 

. mo omt vhyTmatiqua. passeren polymerisation. Cette technique ^^S^SSSi 
rnoi-hutadiane etla orepa ration du polymere-choc en ceque reapectlvementellesupprlmed una parti etape 
iS^^^^^Si^ L polybutadiene. et d'autre part I'etape de broyage et de mlse an eo- 

niente majeure- Le premier est de fabrlquer. non pas un polybutadiene pur, man un copdymere de butediene- 

v nCromatJua pouvant entratner des emblements de reaction at a la limite Implosion du ***** 

^Tp^rquol. comma i eat indk.ua dana catte EP 0059231. afin d'eviter una P**««« « £ 
controlee du rnonomare vinylaromatique. II est neceaaare de travaS er ^ ^ S^ 
at de ne polymerlser que partiellement le butadiene d'ou operation obhgatoire d elim.nat.on du butad.ene non 

45 rt %eTonla d p e ^nte Lntion. on remedle a cea Inconvenient* en precedent * une portion anionlque 
du bufad ana P en piaanca. d'un solvent inerte vis a via du butadiene at das "7^^^^^ 
plus particulierement du styrene. V ethylbenzene est recommande comme solvant blen qu antra autres on 
puisse egalement utiliser le toluene, le benzene, le cyclohexane. nni-m^Kntlon 
P La polymerisation du butad.ene achevee et apres destruction du c*tolyseur , « >l^*Jg££ZZ 
oar aiout dans le mlleu de monomere vinylaromatique. Aucune operation de purification et d fillm nation de 
Sera p^uits solvent ou monomere. n'est necessalre b.an que le butadiene non reagi pu.sae 6 tre ehm.ne par 
exemple par distillation sous vide si on lesouhaite. .i^^rnnivmeriwtionradt- 
En fait le precede de fabrication selon Invention de resine vlnylaromat.que cho i pa r j** 1 ™"" ** 
caialreenl^^ 

an ce qua ron polymerise anloniquament du butadiene dana un solvant Inerte v s a vis * butedlen ^mo- 
nomere vinylaromatique puis apres destruction du catalyseur anionlque. on initie, apres ajout de monomere 
vinylaromatique dans le milieu la polymerisation radlcalalre. 
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Pour etre compiet, [e procede de preparation P ref6re est caracterise en ce que dans 20 a 50 % en poids 

rf« nniumAri-satlon du butadiene peut varier dans une large gamme compnse entre 20et 130 O etae preference 
SSfcX ^» teau Se la souplesse de la faction II est possible d'autoreguler la temperature de 

t££2L V^Z SL. du JL*. dans le milieu. Un tel sysfcme permetde rtaliseMa polyme- 

Unix d'Ameriaue 3 317 918, le plus utilise etantlen-butyllthlum(n-BuU). 

rtdfnnm d Sn Atitre d'exemple on peutdter: I'eauJemethanoU'ethancl^proparK.IJ'ac.deacet.que 
e, Se ^ioSue Ce composed Intuit dans .e milieu reactionnel. dilue eventue»ement dans un sol- 

vantinerte. en quantite suffisante pour detrulreles sites actlfs. mnon 

La solution obtenue de polybutadiene dans le solvent peut etre conserves telle quelle On prifere cepen- 
dan. du cVtaUur Poursuivre Iteration de fabrication du pdymere-choc en rmrodu.sant 
dans"! S£ XbuUdiene lemonom^re vinylaromatlque et eventueHemen. les promoteurs de radicaux II- 

brM Le polybutadiene obtenu selon le procede de Invention correspond en , a» print. = au polybutad^ne de 
r„r. «nt*rieur et oosaede de facon generate un poids moleculaire de Kordre de 50 000 a 700 000. 

S SX£*&S» defabrication du polymere-choc conslste a introdulre dans le reactsur 
contenaSolybutadiene en solution dans le solvant.le catalyseur anionlque etant detruit, le monomere v,- 

""'Tp^nce la solution de polybutadiene n'a pas a etre refroidie. La reaction de polymensation radica- 

JTp^dqZ azo. ou^azo et peroxydiques. La creation de radicaux litres peut encore etre init ee her- 
miquerS Generalement la polymerisation radicalaire s'effectue a una temperate tf environ 60 a 170 C et 
m ieux de 110 1 1 70'C lors de I'inlation thermique. Durant au moins la partie initiate de ^ P^nsato n et 
tout au moins jusqu'a Inversion de phase, c'est-a-dlre I'apparitlon de preference de 18 a 35 % d extra* sec 
dans le rtacteir II est recommande de malntenlr une agitation dans le riacteur. Un appareflage pour une telle 
poyiaS 

Z monomere mis en oeuvre est atteint. le polymSre est separe du solvant et du 

qui™ pas polymerise par un traitementa chaud, de I'ordre de 180a 250°C. eventuellement sous vide, dans 
une chambre de devolatilisatlon pour ellminerlea composes volatils. 

Le monomere vinylaromatlque utilise dans le procede repond e la formula connue 



45 I I 

C-CH, 

» R 3 
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dans laquelle Rl est I'hydrogene ou le groupement methyle. R„ R, et R, eten i chasm par m, i hydrogfene et 
les groupements elkyle* possedant jusqu'a 10 atomes de carbone, aveo la 

atomes 5e carbone de R, R s et R, rfet pas superieur a 10. Parmi Z'tT^SZ Sne 

connus sent le styrene, le vinyltoluene. I'alpha methylstyrene, le para t-butylstyrene, le 3.4-dlm6thyistyrene, 

,e2 r m r:rv^rq^^^ 
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au moins un autre monomere polymerisable contenant une fonction ethylemque. Parm. ces mononfett. les 

lanoes de ceux-cl, les acrylates de methyle, d'ethyle, de butyle, d*6thy1-2 hexyle. 

H n'est pa 8 exclu d'ajouter. a n'importe quel moment de la polymerisation du monom*e v>nWaromat^ue 
, es adjuvant habituels aux polymeres vinylaromatlques. Ce peuvent etre en particular des entrants ou 

des lubrif iante comme des huiles mtnerales. 

SSt de la technique est d'obtenir par un precede slmplifia das produits a tauxde gels ettaux da gref- 

fage ameliores. 

Les exemples suivants illuatrent I'inventton. 

EXEMPLE 1 

(a) Dans un reacteur de 6 litres equips des moyens habituels de regulation de * ^ * 
dotation on charge, apres une purge a I'azote et plusieurs lavage avec une so u t.on de n-BuLi dans 
?«hylbenzene, 600 g. d'ethylbenzene seches sur tamis moleculaire (E A) et 3,5 ml d'une > soli Aon de 1 ,6 
M de n-BuU dans I'hexane. La polymerisation est amorcee par Introduction continue de butadiene 

La temperature dans le reacteur e'eleve rapidement de 20 a 80»C regie* ulteneuremen a 80'C par 
ajout regulier de butadiene. Apres 1 .5 heure et addition tolale de 870 g. de butadiene, la polymensatron 
estarreteeparadjonctbnd'6thanol. , • _ 

Une fraction de polybutadiene obtenu est recuperee pour determiner la masse molecular ams. que 
la microstructure qui f igurent dans le tableau I ci-aprts. 

(b) A213 g. de solution de polybutadiene obtenue dans lea conditions decrltes en (a), on ajoute sen , r* 
froidir le milieu 100 g. de styrene prechauffe et 36 g. d'huile minerale hydrogenee a plus de 95 % (type 
PRIMOL) Apres agitation pour homogenefeer le melange on obtient une solution limpide et wsqueuse^a 
temperature du mL reactionnel, maintenu sous agitation, est elevee de 80 a ««^^™* 
sec dans le reacteur est de 30 %, le volume en reaction est transfere dans une enceinte equ.pfie cTun sys- 
teme permettant d'homogeneiser la masse visqueuse et dans laquelle la polymerisation est achevee avec 
!a pr^m^ion de temperature suivante : 2.5 heures a 1 75-C et 0.5 heure a 240-C sous v,de. 

(c) 96 g. d'un polybutadiene (bas cis) fabrique et secne industriallement dont les caracterisUques molecu- 
a res donnees dans le tableau I, sont tres companies a celles obtenues pour le polybutadiene de I exern- 
P le i-a. sont traites de la meme facon que dans I'exemple 1-b. Pour se trouver ngoureusemen dans les 
memos conditions ont ete ajoutes 55 g. d'ethylbenzene. Dans ce cas la dissolution du polybutadiene dans 
lemelangestyrene-ethylbenzene est tres lognue. environ 14 heures pour obten.r une solution limp.de. Les 
resultats acquis sur le polymere choc final sont moins performants. 



EXEMPLE 2 

fa] Le precede deerit en 1-b est repris pour trailer 640 g. d'une solution d"un polybutadiene haut-cis. dont 
les caracterisUques sont donnees dans le tableau I, fabrique industriellement et conserve dans son solvant 

m de polymerisation : 85 % en masse de toluene. 

La dissolution est Immediate ; les resultate d 1 analyse eur le polymere choc obtenu dans les cond,t.ons de 
I'exemple 1-b figurant dans le tableau II. , fc 
(b) 96 g du meme polybutadiene apres sechage Industrie! dans une chambre de devolution a haute 
temperature, sont traites de maniere analogue a celle decrite en 1-c. La dissolution est tres longue. env.ron. 

45 1 5 heures. La quallte du polymere choc obtenu s'en trouve dimJnuee. 
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TABLEAU t 

MASSES KOLEC0LAIRES ET MICRO STRUCTURES DES BIFFERENTS 
POLYBtJTADIENES DES EXEMPLES 





1 ! 

! Polybutadiene ! 
i i 


Mti 


t 
j 
t 


Wur 


, i 
t T ! 


Z cis 
1,4 


y 

! 
i 


X trans 
1,4 


i 

t 

I 


X vinyl ! 


15 


! v t 




1 








t 




t 






1 1 




t 








! 




j 






! Exenxple 1-a I 


19B 000 


! 


446 000 


• r,3 ? 


51,0 


! 


39,0 


! 


9,0 ! 


20 


1 ! 




f 




! 




i 




i 




! ! 




i 




! 




! 




! 






! Exemple 1-c ! 
! 1 


162 000 


r 
f 


434 000 


2,4 ! 


50,7 


! 
i 


39,1 


! 


X0,2 1 


25 


! t 




j 








! 










! Exemple 1-a ! 
! ! 


103 000 


! 

; 


368 000 


3.6 ! 


94 ,0 


! 
I 


4,0 




2,0 I 




! I 




i 








» 








50 


! Example 2-b ! 
! t 


77 000 


1 
! 


362 000 ' 


4,7 1 

I 


94.0 


\ 
I 


3.0 




3,0 ! 



Ha ■ Hasse molcculaire en n ombre 

35 

Mir - Masse mol£ctilaire en poids 

I m Indlce de polynol€cularlt& Mv 

Mn 

40 

Le % vinyl correspond au pourcentage tfisomere vinyl 1,2 obtenu par addition 1.2 du monomere butadiene 
sur la chaine de polybutadtene. 



50 



55 



5 



N0U 28 2000 li: 10 



703 418 0332 



PAGE .'06 



1 1 -28-00 ; 10:43 AM ; RT I S RE 



;703 418 0332 



EP 0 334 715B1 



TABLEAU IX 

TAUX DE GELS ET POURCENTAGE PE POLYSTYRENE CREFFE OBRTENUS 
POOR LES POLYSTYRENES OBTENUS DAKS LES EXEKPLES 



! 

! Polystyrene choc 


i 
! 
! 
1 


Taux de gels 
t 


t 

Polystyrene greffe f 

1 ; 




I 






1 Exemple 1-b. 


! 

! 


0 ] 


11,6 ! 


! Exemple 1-c 


! 
! 
j 


0,2 1 


! 

8,4 ! 


! Exenple 2-a 


! 
i 

! 


0.03 ! 


9,6 1 
t 


! Bxestple 2-b 


! 
! 


0,11 1 


I 

6,8 ! 


! 


i 




i 



Pour obtenirle taux de gel, le polystyrene choc est dissous dans le toluene. On precipite en suite de la so- 
lution parle methanol le polystyrene homopolymerise et le polystyrene greffe sur polybutadiene. Le taux de 
gel est obtenu par filtration aurun fQtre de 10 microns du prod u it dissous dans le toluene et recuperation des 
microgels en suspension. 

40 Par extraction par sotvant , melange cyclohexane-acetone a 20-80 en volume, on separe du produit pre- 

cipite le polystyrene homopolymere greffe sur le polybutadiene. 



Revendlcatlons 

45 

1. Precede de fabrication de resine vinylaromatique choc par polymerisation radlcalaire en milieu solvant 
inerte d'un monomere vinylaromatique en presence d'un polybutadiene caracterise en ce que Pon poly- 
merise anioniquement du butadiene dans un solvant inerte vis a vis du butadiene et du monomere viny- 
laromatique puis apres destruction du catalyse ur anlonique, on Initie, apres ajout de monomere vlnyla- 

50 romatique dans le milieu la polymerisation radicalalre. 

2. Precede selon la revendication 1 caracterise en ce que dans 20 a 50 % en poids de solvant par rapport 
au butadiene total mis en reaction on prepare par polymerisation anionique du butadiene a une tempe- 
rature comprise entre 20 et 130°C une dissolution de polybutadiene dans le solvant et en ce que, apres 

55 destruction du catalyseur anlonique on poursuit la polymerisation, apres ajout de monomere vinylaroma- 

tique dans la dissolution et initiation radicalaire, a une temperature comprise entre 90 et 170 a C. 

3. Precede seion I'une des revendlcatlons 1 ou 2 caracterise en ce que le solvant est f ethyl benzene. 

6 
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Claims 

1. A proces9 for the preparation of a high-Impact (sic choc) vlnylaromatic resin by the radical polymerization 
in an Inert solvent medium of a vlnylaromatic monomer In t he presence of a polybutadiene, characterized 

5 in that firstly the butadiene is polymerized anionically in a solvent which Is Inert to the butadiene and the 

vinyl aromatic monomer, and then, after the anionic catalyst has been inactivated, the vinylaromatic mono- 
mer Is added to the medium and radical polymerization is initiated. 

2. A process according to claim 1, characterized in that a dissolution of polybutadiene in the solvent is on- 
to tained by anionic polymerization of the butadiene at a temperature of from 20 to 130°C, the amount of 

solvent being from 20 to 50% by weight based on the total weight of butadiene reacted and, after the anion- 
ic catalyst has been inactivated and the vinylaromatic monomer has been added to the dissolution and 
radical initiation, polymerization is continued at a temperature of from 90 to 170°C. 

15 3. A process according to one of claims 1 or 2, characterized In that the solvent Is ethyl benzene. 



PatentansprDch© 

2, 1 . Verfahren zur Herstellung eines vinyiaromatischen, schlagfesten Harzes durch Radlkalpolymerisation ek 
nes vinyiaromatischen Monomeren In einem Inerten Losungsmlttel und In Gegenwart eines Polybutadi- 
ens, dadurch gekennzeichnet, dad man das Butadien in einem gegenuberdem Butadien und dem vinyi- 
aromatischen Monomeren Inerten LSsungsmlttel anlonisch polymertsiert und dann nach der ZerstBrung 
des anionischen Katalysators und der HlnzufOgung des vinyiaromatischen Monomeren zu der Poiymeri- 

25 sationsmischung die radtkalische Polymerisation Initiiert. 

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daft man in 20 bis 50 Gewichtsprozent Losungs- 
mlttel, bezogan auf das gesamte umzusetzende Butadien, durch anfonische Polymerisation des Butadi- 
ens bei einer Temp era tur zwischen 20°C und 1 30*C eine LSsung von Polybutadien in dem Losungsmitte! 

^ herstellt und nach derZerstorung des anionischen Katalysators und Zugabe des vinyiaromatischen Mo- 

nomeren zur Lfisung und Elnleitung der radlkalischen Startreaktion die Polymerisation bel einer Tempe- 
ratur zwischen 90°C und 170°C fortsetzt. 

3. Verfahren nach einem der Anspruche 1 und 2, dadurch gekennzeichnet, daft das Ldsungsmfctel Ethyl- 
benzol 1st. 

35 
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- 1 - 

The invention relates to a process for the polymerization of 
a vinylaromatic monomer in the dissolution of polybutadiene 
resulting directly from the polymerization of butadiene. This 
polymerization method is particularly well adapted to the 
production of high- impact vinylaromatic resin, such as high- 
impact styrene resin. 

Said styrene resins, the best known of which include high- 
impact polystyrene or acrylonitrile-butadiene-styrene (ABS) , have 
a satisfactory mechanical behaviour resulting from the 
introduction of polybutadiene into the polymerization medium of 
the vinylaromatic monomer or of its mixture with another 
polymerizable monomer having an ethylene function. 

In the conventional processes, the previously prepared 
polybutadiene is dissolved in the vinylaromatic monomer, which 
may or may not be associated with a third solvent prior to 
polymerization. In various prior art processes the polybutadiene 
results from the polymerization in an inert solvent medium of 
butadiene in the presence of an anionic polymerization catalyst. 
Such a process is disclosed, the catalyst being a lithium 
compound, in US Patent Specification 3 317 918. In these 
processes, after the inactivation of the catalyst the 
polybutadiene is recovered in an at least excessively viscous * 
form after treatment for the elimination of the catalytic 
residues, the solvent and the unreacted monomer. This treatment 
forms a stage influencing the characteristics of the 
polybutadiene, in that it causes some crosslinkage which then 



- 2 - 

causes disadvantages in the production of the high- impact styrene 
resin. 

To use said polybutadiene in the preparation of high-impact 
vinylaromatic resins, prior to mass or mass/suspension 
polymerization, it is indispensable to put the polybutadiene into 
solution in the vinylaromatic monomer in order to confer the 
required final properties on the styrene polymer. The 
preparation of the vinylaromatic monomer /polybutadiene solution 
calls for an appreciable amount of equipment and a considerable 
time to produce a solution of the elastomer in the monomer. 
Since the crosslinked polybutadiene does not dissolve well, the 
solution obtained must first of all be filtered prior to the 
polymerization of the vinylaromatic monomer, to prevent the 
apparatus from becoming dirty. 

Moreover, since the polybutadiene has lost ethylene bonds by 
crosslinkage, it is less suitable for grafting on to the 
vinylaromatic chains. This reduces its compatibility with the 
polyvinyl- aromatic and therefore reduces the mechanical 
properties of the final high-impact resin and produces defects in 
appearance, taking inter alia the form of "fish eyes". 

For all these reasons an attempt has been made to discover 
methods of preparing polybutadiene which enable unsuitable 
handlings to be avoided. 

Thus, according to European Patent Application 0059231, the 
butadiene is partially polymerized anionically in the presence of 
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vinylaromatic monomer with a lithium compound as catalyst. By 
that process a butadiene/vinylaromatic copolymer can be obtained 
which can immediately be polymerized after being mixed with a 
vinylaromatic monomer- That technique in fact simplifies the 
preparation of the polybutadiene and the preparation of the high- 
impact polymer, since on the one hand it suppresses the stage of 
solvent elimination and polybutadiene drying, and on the other 
hand the stage of crushing and putting the polybutadiene into 
solution in the vinylaromatic monomer. However, the technique 
has at least two major disadvantages. The first is to produce 
not a pure polybutadiene, but a butadiene/vinylaromatic 
copolymer. The second is the risk that contact between the 
anionic catalyst and the vinylaromatic monomer may cause the 
reaction to run away and at the worst make the reactor explode. 

This is why, as indicated in European Patent 0059231, to 
avoid a fast uncontrolled polymerization of the vinylaromatic 
monomer, it is absolutely necessary to perform operations below 
50 °C and to polymerize the butadiene only partially, so that 
unreacted butadiene must be eliminated at the end of the 
reaction. 



According to the present invention these disadvantages are 
obviated by performing an anionic polymerization of the butadi 
in a solvent which is inert to butadiene and vinylaromatic 
monomers, more particularly styrene. Ethyl benzene is 
recommended as the solvent, although inter alia use can also b 
made of toluene, benzene, cyclohexane. 
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When the butadiene has been polymerized and the catalyst 
inactivated, polymerization is continued by the addition of 
vinylaromatic monomer to the medium. There is no need for any 
operation of purification or elimination of third products, 
solvent or monomer, although the unreacted butadiene can be 
eliminated, for example, by distillation in vacuo , if so desired. 

The process according to the invention for the preparation of 
a high-impact vinylaromatic resin by the radical polymerization 
in an inert solvent medium of a vinylaromatic monomer in the 
presence of a polybutadiene is characterized in that firstly the 
butadiene is polymerized anionically in a solvent which is inert 
to the butadiene and the vinylaromatic monomer and then, after 
the anionic catalyst has been inactivated the vinylaromatic 
monomer is added to the medium and radical polymerization is 
initiated. 

To be complete the preferred preparation process is 
characterized in that a dissolution of polybutadiene in the 
solvent is obtained by anionic polymerization of the butadiene at 
a temperature of from 20 to 130'c, the amount of solvent being 
from 20 to 50% by weight based on the total weight of butadiene 
reacted and, after the anionic catalyst has been inactivated and 
the vinylaromatic monomer has been added to the dissolution and 
radical initiation, polymerization is continued at a temperature 
of from 90 to 170 °C. 

in greater detail, the preparation process consists in 
polymerizing the butadiene in a sufficient quantity of inert 
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solvent to keep the final butadiene in a substantially fluid 
form, polymerization being initiated by an anionic catalyst, 
preferably based on lithium. The amount of ethyl benzene used is 
normally from 20 to 50% by weight based on the total weight of 
butadiene. The polymerization temperature of butadiene may vary 
over a wide range of from 20 to 130°C / preferably from 50 to 
130 °C. Having regard to the flexibility of the reaction, the 
polymerization temperature can be self-regulated by the 
continuous addition of butadiene to the medium. Such a system 
enables polymerization to be performed in the minimum of time for 
the minimum expenditure of energy. 

In a general way polymerization is performed in a reactor 
having normal heating, cooling, agitating and reflux means. 

The preferred lithium catalysts are known, being more 
particularly disclosed in US Patent Specification 3 317 918, the 
most widely used being n-butylithium (n-Bulii). 

At the end of the butadiene polymerization the catalyst is 
inactivated by the addition of a proton donor compound. By way 
of example, these can be water, methanol, ethanol, propanol, 
acetic acid and propionic acid. This compound is introduced into 
the reaction medium, possibly diluted in an inert solvent, in a 
quantity sufficient to inactivate the active centres. 

The solution of polybutadiene in the solvent obtained can be 
kept as it is. However, it is preferable after the inactivation 
of the catalyst to continue the operation of preparing the high- 
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impact poller by introducing the vinylarcmatic monger and 
possibly the promoters o £ free radical, into the polybutadiene 

medium. 

The polybutadiene obtained by the process according to the 
invention corresponds in all points to the prior art 
polybutadiene and generally has a Secular weight of the order 

of 50 000 to 700 000- 

in greater detail, the process for the preparation of the 
high-impact polymer consists in introducing the vinylarcmatic 
monomer into the reactor containing the polybutadiene in solution 
in the solvent after the inactivation cf the anionic catalyst. 

Preferably, the polybutadiene solution must not be cooled. 
T he radical polymerization reaction can be initiated in *nown 
manner starting from conventional free radical initiators, such 
as the peroxide compounds, the azo compounds or the azo and 
peroxide compounds. The creation of free radicals can also be 
initiated thermally. As a rule radical polymerization is 
performed at a temperature of approximately 60 to 170'c, 
preferably from 110 to 170'C. during thermal initiation. During 
at least the initial part of polymerization and at the very least 

■„„ i e the appearance of preferably IS to 
up to phase inversion - i.e., xne a.m 

35* Of dry extract in the reactor - it is recommended to Keep the 
reactor agitated. An apparatus for such a polymerization is 
disclosed in US Patent Ho. 3 243 481. When the degree of 
polymerization of the monomer used has been reached, the polymer 
is separated from the solvent and the vinylarcmatic monomer which 
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has not polymerized by a hot treatment, of the order of 180 to 
250 °C, possibly in vacuo , in a devolatilization chamber to 
eliminate the volatile components. 

The vinylaromatic monomer used in the process corresponds to 
the known formula Ri 




where is hydrogen or the methyl group, R 2 , R3 and R 4 being 
selected from hydrogen and the alkyl groups having up to 10 atoms 
of carbon, with the limitation that the total number of carbon 
atoms of R 2 , R3 and R 4 is not greater than 10. Amongst these 
vinylaromatic monomers the best known are styrene, vinyl toluene, 
alpha methyl styrene, para t-butyl styrene, 3,4-dimethyl styrene, 
2-ethylhexyl styrene, n-decyl styrene and n-butyl styrene. 

The term vinylaromatic monomer is also understood to mean 
mixtures of vinylaromatic monomer with at least one other 
polymer izable monomer containing an ethylene function. Amongst 
said monomers those most frequently associated with vinylaromatic 
are acrylonitrile , methacrylonitrile , ethacrylonitrile , and 
mixtures thereof, methylacrylate, ethylacrylate, butylacrylate , 
2-ethyl hexyl . 

It is not out of the question to add at any time during the 
polymerization of the vinylaromatic monomer, the usual adjuvants 
to the vinylaromatic polymers. These can more particularly be 
antioxidants or lubricants, such as mineral oils. 
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* technique is to obtain products with 

The advantage of the tecnmqu 

-rates bY a simplified process. The 
improved gel and grafting rates oy 

i ^ mnc!trate the invention, 
following Examples illustrate 

KXAMPLE 1 

(a) A fter nitrogen purging and several washings wxth 

■ , BulA in ethyl benzene, 600 g of ethyl t-en.ene drred 
solution of n-BuLi m etnyx „ 

/ -p A , and 3.5 ml of a solution of 1.6 M li- 
on a molecular sieve ( E A) and 

. t , , n 4-re reactor having the 
BuLi in hexane were introduced xnto a 6 litre 

usual temperature-regulating, reflux and agitating means. 
Polymerization was initiated by the continuous introduce of 



butadiene . 



• ,hP reactor quickly rose from 20 to 80"C, 
The temperature m the reactor q . - 

<- at 80° C by the regular addition of 

being subsequently controlled at 80 c oy 

a to tal addition of 870 g of 
, ffor t 5 hours and a towi 
butadiene. After x.s . . =ri ^-, 

b utadie„e. polymerization was stopped by the addition of ethanol. 

A faction of the polybutadiene obtained was recovered to 
determine the molecular weight and microstore, which are 
shown in Table I below. 

(b) 100 g Of P^heated styrene and 36 , of -or. than 9 W 
nydrogenated mineral oil CPKXMOX, type, were added. ~ 
doling the medium, to ,13 g of a polygene solution obtarne 
ln the conditions descried in (a,. *fter agitation to 
homogenize the mixture, a clear, viscous solution was obta- 

* -reaction medium, which was kept agitate 

The temperature of the reaction m ovtract in 

ttl e reactor, the volume reacting was transferred to an enclo 
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which had a system enabling the viscous substance to be 
homogenized and in which polymerization was completed with the 
following temperature programme: 2.5 hours at 175'C and 0.5 hour 

at 240°C in vacuo . 

(c) 96 g of a polybutadiene (low cis) manufactured and dried 
industrially and whose molecular characteristics, given in Table 
I, were very comparable to those obtained for the polybutadiene 
of Example 1 (a), were treated in the same way as in Example 1 
(b). To obtain strictly identical conditions, 55 g of ethyl 
benzene were added. In this case the dissolution of the 
polybutadiene in the styrene/ethyl benzene mixture was very 
prolonged, taking approximately 14 hours to obtain a clear 
solution. The results obtained for the final high-impact polymer 
were less satisfactory. 
EXAMPLE 2 

(a) The process disclosed in 1(b) was repeated to treat 640 g 
of a solution of a high cis polybutadiene whose features are 
given in Table I . and which was industrially produced and 
preserved in its polymerization solvent: 85% by weight of 
toluene . 

Dissolution was immediate; Table II shows the results of 
analyzing the high-impact polymer obtained in the conditions of 
Example 1(b) . 

(b) After industrial drying in a devolatilization chamber at 
elevated temperature, 96 g of the same polybutadiene were treated 
in a similar manner to that described in 1(c). Dissolution was 
very prolonged, about 15 hours. The quality of the high-impact 
polymer obtained was reduced thereby. 
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TABLE I 

MOLECULAR WEIGHTS AND MICROSTRUCTURES OF THE VARIOUS 
POLYBUTADIENES OF THE EXAMPLES 



Polybutadiene Mn Mw I % cis % trans % vinyl 

1.4 1.4 



Example 1(a) 198 000 446 000 2.3 51.0 39.0 9.0 



Example 1(c) 182 000 434 000 2.4 50.7 39.1 10.2 



Example 2(a) 103 000 368 000 3.6 94.0 4.0 2.0 



Example 2(b) 77 000 362 000 4.7 94.0 3.0 3.0 



Mn = molecular mass by number 

Mw = molecular mass by weight 

I = polymolecularite index Mw 

Mn 

The % vinyl corresponds to the percentage of 1,2 vinyl isomer 
obtained by addition of the 1,2 butadiene monomer to the 
polybutadiene chain. 
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TABLE II 



GEL RATE AND PERCENTAGE OF GRAFTED POLYSTYRENE OBTAINED 
FOR THE POLYSTYRENES OBTAINED IN THE EXAMPLES 



High-impact 
polystyrene 


Gel rate 

% 


Grafted polystyrene 

% 


Example 1(b) 


0 


11.6 


Example 1(c) 


0 . 2 


8.4 


Example 2(a) 


0-03 


9.6 


Example 2(b) 


0*11 


6.8 



To obtain the gel rate, the high- impact polystyrene was 
dissolved in toluene. Then the homopolymerized polystyrene and 
the polystyrene grafted on polybutadiene were precipitated from 
the solution with methanol. The gel rate was obtained by 
filtration on a 10 p. filter of the product dissolved in the 
toluene and recovery of the microgels in suspension. 
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By extraction using a solvent, a 20-80 by volume cyclohexane/ 
acetone mixture, the homopolymer polystyrene grafted on the 
polybutadiene was separated from the precipitated product. 
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CLAIMS : 

1. A process for the preparation of a high- impact (sic. 
choc) vinylaromatic resin by the radical polymerization in 
an inert solvent medium of a vinylaromatic monomer in the 
presence of a polybutadiene, characterized in that firstly 
the butadiene is polymerized anionically in a solvent 
which is inert to the butadiene and the vinylaromatic 
monomer, and then, after the anionic catalyst has been 
inactivated, the vinylaromatic monomer is added to the 
medium and radical polymerization is initiated. 

2. A process according to claim 1, characterized in that 
a dissolution of polybutadiene in the solvent is obtained 
by anionic polymerization of the butadiene at a 
temperature of from 2 0 to 13 0°C, the amount of solvent 
being from 2 0 to 50% by weight based on the total weight 
of butadiene reacted and, after the anionic catalyst has 
been inactivated and the vinylaromatic monomer has been 
added to the dissolution and radical initiation, 
polymerization is continued at a temperature of from 90 to 
170°C. 

3. A process according to one of claims 1 or 2, 
characterized in that the solvent is ethyl benzene. 



